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Abstract of JP200031 1681 
PROBLEM TO BE SOLVED: To provide an 
electrode structural body capable of contributing 
to a lithium secondary battery having a long cycle 
life, high capacity and high energy density. 
SOLUTION: This electrode structural body is 
composed of a collector 100 and a negative 
electrode material layer 101 for a lithium 
secondary battery containing particles 103 
containing, as a main constituent, an amorphous 
alloy having a nonstoichiometric ratio 
composition expressed by a formula Sn.A.X. In 
the formula, A represents at least one kind of 
transition metal, and X represents at least one 
kind selected from a group comprising O, F, N, 
Mg, Ba, Sr, Ca, La, Ce, Si, Ge, C, P, B, Bi, Sb, 
Al, In, S, Se, Te and Zn. However, X may not be 
contained. In the number of atoms of the 
respective atoms in the formula, a relationship of 
Sn/(Sn+A+X)=20-80 atom.% should be satisfied. 
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[0036] Buia-^ti. mm^^Ltz^x-h^z 

tijmttW mtt&l*. Pb, B i , A 1 , Ga, 
In, T 1 , Z n. Be, Mg, Ca&t/S r*^f£4 

?)v-7-i. m±m±m,7mfrL>&h7'^-7'2. ms 

k-t&ZktfX'ZZ. 

[0037] mfte^^D-f K7C^(4. B, C, Si, 
P, Ge, As, Se, Sb, T efrt>WVi$tl2>i><7) 

[ 0 0 3 8 ] ffiB&km&mBKli* La. Ce, P 
r, Nd, Sm, Eu, Gd, Tb, Dy, Ho, E 
r, Tm, Yb, LuKMSWiW* U*. 

[0039] mrt£-£&«\ Pb, B i , A 1 , Ga, I 
n, Tl, Zn, Be, Mg, C a&tXS r 
/P-TK ^±^S7cm*^«Si/^-T2. Mt/(C 
^i?o-f H7C«*^fiStl»7'^-7-3*>^S 3^";p-r 
0**^SK$ix-S. -7C5g^^-r & i><?>k-t%>Zttf 

[0040] BUia-^#ti. Pb, Bi, Al, Ga, I 
n, Tl, Zn, Be, Mg, C a£X/S r iphtiL&f 

«S^;l^-7-2*^SlR§nS-7cSt. ^^=5:<i:t 
ir^TLTV^ t <7)k-?h Z k tfX'Z h . 
[004 1] mfB-&#{i, Pb, B i , A 1 , Ga, I 
n, Tl, Zn, Be, Mg, CaRtfSrM^I./ 

>u-7-11rt>miRZtiZ>-7mk. HtHR**^ 
$.%>?)V-7'3frhmiRZixh-yimk. Z'J?%<k%> 
i£ : &LXii'>2>i>0)k~f~&Zktt c X'i£&. 
[0042] Buifi^&li. Y-jiMti>t>$Lh7)^ 
-7-3-h^m^fth-imk. ^±JS<£K7n§5?a^j£ 
4^;W-T2*^SS?$ixl.-7cSi:. Z'J?%:< kl>i? 
^LX^hh<^k-thZkifiX'^h. 
[0043] mfte^<4. Pb, Bi, Al, Ga, I 
n, Tl, Zn, Be, Mg, Caa^SrM^S/ 

)v~y\. %i±m&m.jmfr fr-7° 2. m/iz 

•$hZktfX'%h. 

[0 044] Hfrie^<4. Pb. Bi, Al , Ga, I 



!(7) 000-3 1 1681 (P2000-3 158 



n, Tl. Zn, Be, Mg, CaS^SrH^/ 

[0045] WE^AIi. Si, Ge, A 1 , Zn, C 
a, L aRlFMgfrt>jS.&? r }\s—y"frt 3 Mtil%tl&~7C 
mt. Co, Ni, Fe, CrBXfCufrbfSL&f'n^- 

[0046] mE£&i*. Si, Ge, A 1 . Zn, C 
Co, Ni, Fe, CrXt^CuKSS^P- 

r*»4>^s*L4-7asfc. c, Batfp*»fcjss^ 

[0047] ffiZ£&8r¥<ry¥-*ffiffli 0 . 5S?ny 
Uli^OS^oX^T, #iL<{il 5^oyJiLhlO 

Bfflltt 1 m*/8J2Ui, W4U<tt5m*/8]aJi'Cfti 
OjWS* U>. mffBl^&**, L i tc3I£ 2fPFXH±3 

[ o o 4 8 ] &t, *&pficr>m®ffimmz. mmmt 

[0049] ffi2«S«*^«*±^fi£§^TV^cO 

o^*fi* J 3oas%iaji-e?)SoA>'«F4Lv\ flriem 

I/O LV\ 

[ o o 5 o ] act, #?&BBc7)zMMt±, ±ieco«®« 
wmx$>z. 

[0051] mexMi. aawsjct J: * y 

[ o o 5 2 ] &t, j&mvmtiM&fcrttBWf&ii* 
±3&ommtzMm#±.izm-t sni£*-f & £ i: 

[0053] ~ri'Z.$3m.izs.'?x. ffi&mmtzmsi 
Mmfa±izmfct&T.mtt-t&<7)i)mt. lw mm. 



[0054] act, *wBorj)cWft«W6*JSi, a 
t*-)t, lirfemffit UT±e<^«s«****±ts 

[0055] WXfflm.lz£->X. mimmtzmi 

**ffcjLt»js-f4is&*rf u\ mm 
fc±ts-r sxg£3rf u\ 

[0056] 

[0057] (ttttflGftffO 0 1 14. *W9I«flBRflfle 

<r>wm$mj!imiz7jk-twbmx'$>&. ai(a) imm 

t&?£-£$rf &%Btt*M 10 1 imttbtiKm&fflt 
*10 2Srit. 01 (b) (i, ^HHt^AffrFfc-ar* 
10 1 «<R(t4>il^1ESflEftffc 10 2 

zmMautpy* Mterfm* 1 o 3 fc^m*ia*f 1 0 
zbtammi 0 s^m^titv^ikSr^frv* 

•&„ ft, HBTti, 0 0<0MrM«5»tlM«fi 

1101 j^Rtt t>tiX ««<?D»«t J: oT<4m 

tftlOO cOMHtRttS £ fc * . 
[0058] n&WtHtt&RlfoX' y^J^b <ry£&* 

*l-CV^*£fcT, tt^Wt^v (SIB) **T#, ft* 

-jwtwauBfcwsarc**. 

^rS. {RtMfii* < m5\'fk^aST"J^-'>Ai:co-^S:^ 
MWi**<, 5t«i:Jft«<7)< , ?®ttJ:0, 
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[0059] aTT'ii. mmmmfc 1 o 2 nimKmo 
[0060] (Diai (a) <vmmm&#i 0 2 iza 
mmmmi 0 it*, tt-$h 

[0061] (2) 01 (b) co«^ffiit*l 02(ci> 

v . v t ^Mct & itgkmiz&ftT 103. m 
mmM 104. t&mm 1 0 5 u mmzmmt 

TfftgSrifflSLT. ^— X h SritHsH'S . owe, ^~ 

Ahzimtbi 0 o±km?)ju iasLr«fiiiijt*i 
oi^mm-h. >£mizfotxv->\s7uxmxmx-$: 

[00 62] (1^100)11*10011^ 

^«ffi^jtf*:i 0 0 £-&mm<o%.mzmm~?z>m-&. 
mn& 1 0 0 z&m-zmmt lxu. w&mm&tm 

V^«i:LT(i. WMlt¥KfoX'Vi-VJ±bit&ltL% 

wx*>h#. zco tit. mMz~?^ximmcr> 
m8±x&fezti-f. wm) 1 0 0 m mwgh l< (i-e 

*/WP*Smft- 2. .1 i: t T'£ & . 

[0063] tmrnttrnm) s®*m««\ mm-fk^s 
im^n^^rF^xm^tvtzmx'h^x h , 

^-^ttS tot JlT'fc o T *> J: v \. mffB^ fe B B«-&^^ 

nmcD$.mizmivtztgr&. mmmnmnjfffmnwm 
%x&zmmco< ^uzi^^th^^yptfi^m^ 
as. 

[0064] mm&itztifzmte. i$3M&&%l=f 

mm&&Lx&&ztih. ®%izm*nx'Z&£oiz-tz 
^c, ±mm.iirmzm\im>uLX'<-Ahmz-rz 
zti>mt^\ iMzomtnirmbLxiz. n 
-?-mmm. xrv-ymimtfmmx'zz. t 

mtox-i. mmfo±.iztnj£jmLx . mmtmmzm 
m-hzb^mx-hh. 



[0065] *^Bj(ct3(tS^N^*t^Jta«;<50^i; 

-m^^^Ttm^mm^mmtx'm^tx^ 

ISHfc^fti: JiMSr-l. t> . Sn-Co^ 

SntCo oji^ Jt^^^scit-c^^a 

SnjCoj, SnCo. S n 2 C o cOfflj^^a^ 

it-&®X'$> z,zttf-&mz&<mL,tix^z>-toK 

Bj§^Nfc^Af&«j£<0 S n - C o ^c7)ffi^Jt{4. f£i$ 

[0066] naM^itrF^itmt. mmt ur, 2 

*£W±<7>7C3SL *f£ t<{43a^J2Lh<07C#. J:0» 
*L<(i4a^JjUi<07C^S:fflv^. ?hlMte4*HH 

Oil^^^TC^t LT{4C e . Sr, Ba, Ca, P 

b, Bi, La^iWf^, 0. 9^UlTOJ!S^ 
gc07C3g£ LTJiRu , Ge, Zn, Cu, Ni, C 
o, Fe, Mn, Cr, V, S, P, Si, Be, B, 

c, N&xwwrhti*. ^jcmm^Ttm^ 
&<r>mwmw.*mm-httm*hmKLx t, 

[0067] it£km&Mb?v>mw&jmt lxh. #a 
mvm (5^) xmmmmnmiz. -s&it. immti 
n^zmoum^mfhtth. tfc. mm^^tti 

mM2itX^&mm£im$rt&. *n-;P»*vMi 
^o-;l^l^, ifXThUXm. *TY~?4Xm. 

f-fx^rbv^xa, s^s?^. =3: t'^jjmx-it 

[0068] ±!B8K$8I ( 5;W) fc LTti. 

mmx'iitf-jvcm^zmmLK&mffiXcD&fs&mt 

[0069] JJB«fiS6*>»^-^8«a#fflmi: L-T 

i o»*%wt#«f£ l< , i mm.%vxt 5 
[0070] ±imwmwm^m<mMmx'h^. 
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m&tfti v ^ <7) , -c-$> -l. c: k tf'Xmx'b 0 , i> <r> 
[oo7i] ft&w&tt-this-m.'i-nmmb lx 

\t. mtm$m.S n • A • X&&c?>&ft?b& S n . A 
<03®l^Jg. XC0O, F, N, Mg, Ba, Sr, C 

a, La, Ce, Si. Ge , C, P. B, Bi, S 

b, A 1 , In. S, Se, TeRt/Z n<F>*1\?i\<7) 

mm>Tm*imbLxm^xhfik<. zuzmrny^ 
-n. 2. 3<r)7tm$:'5tsmmm£m^xh&^. m 
mcmikb Lx\m*m®m& u^. 
[0072] mtmt Lxn, w^tm***?* t< . 
asa^ptrnk Lx\m^m^mm^=f-Mmhmmm 

[0073] ±tm7mmi®m4H'W®<mb tx 

>f h\ 4 , 3 7 •yffcxf-I^iK 

'Jv— , 2 7 x-fk;x^wy^u-7— . ifwy-4 7 7 

7 iV* o r;Mf ;P b'xyix.— -r^^S^-^ V~?-*?37 

•yf&S-ffcx-f-pytfy v-Sri; <07 <y*41frK U 

# 0 x-7- 1^ U 7* n b 1/ fc'Otf U ;* U 7 4 y , 

ttUi. ^yjg-ftb'xyu, *fcJ4#U b'x/i.7f-7-;l^ 

iVif^l/^)V^)Vu— x. *^)l>*z)Vn—x. xf-;i^ 
-fe/Uo-7. ^fyrue/Hr^D-X. bKn^fSof?- 
;Mr/Wo— A. t HD^f-/xf ;Hr;l^n-x, bb'n^f 

X, x^-b Ko^x^/Pb/Ua— X. T'A~k/^ 

x^b^y. 7VP-7>\ ^y^n^-y. .-Ky^-^>- 

xfWy, sKyN -b'x/l'bny K>\ Tyt'TzfJ*^ 
£ 'J b'xrt-T-b^- h =5r k*# 

[0075] ±IE£!i*#J?>mffitt£OT£ £#>&fiJ-£kL 
3fc@$K<k 9 £•< ojaWttfcfiM**-* 1 ~ 2 
0M*%^Kffli:-rSii:* i »*t<. 2-1011% 



[0076] mmmmttbLxte. r^uy???? 

iX-)A. 3A;PK m. fclfjWHV^jft*. 

-^LTfflv^. ±immmmtf<v&vib lxkzl< 

■f * i k fc: J: 0 . ««*mJi»l«i9w« v ^ ^ 
±{fT«®^jt*o-f yv-yyAiimt&zbtfx- 

[0077] C^»«^3aiE®JSD *JHH<0^MW* 

imwm<bz*:Mz, it&'K-&&$L=Fi±t l zm^xM 
&&±izftmLtem®imm (nmttmm) <o®mi. n 
-t r& bytmm>tmwmx'Mmfcb mitfti* b\ # & 

•TScOT% ff^L<li2. 0-3. 5g/cra3«0K 
iO»*L<{i2. 3~3. 0g/cm3«» 

[0078] C ^N b b«^JS 3 mm-ffrfMT 'J A b 

m®07 9 y ^ ^ffi®^'® ^ < < ttftgffiTA^-^V >H 
[0079] #MHt-&Aia j P*9|!jlWa**tf3&»«) t< 

im&mx'&zM*. MT^mumizj: vmm-rzz 

[0080] cuKa&mizx&x&ismftmzxzm 
miizm-hv—?wz b ~>tz xmmjfrj-*- bx- 

it. m£tm<OV—7iii'*—7'liiZ><MzttL. ft 
B%«ffiS-^*UT*^ b V—?<D*mmW&ifi *) 7*o- 
H=3rb-^fc^0. &g£INMlc&« k x*El*f b- 

[0081] m^mff^w^j: -Jti^^st^ni 
w^-vxm. m&coxxv bs*?-yfr$>?¥$iWiz 
^->x\^< b y yrw—y—f 4 y *—xv 

->^\xn-^-y^bmtL.X\^<. f^i-X 
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[00823 $ mz. *mm"mm.M%.D sc ( d i f 

ferential scanning calori 
meter) ftftX'te. ^ B «ffl^*L^^«^jD^ 

{mt\f*x&&X'htite 2 o o°ca><? 6 o o*cm«o 
[00833 ^'m^-r^^L^^ ffitmmm 
Aim&&mco'j'-%<bh-m : §:7f;L. xuu o, f, 

N, Mg, Ba, Sr, Ca, La, Ce, Si, G 
e, C, P, B, Bi. Sb, Al, In, S, Se, 
TeRVZ nfrt>f&.hm>$>mtftltl'J?%< k 
tt:L. Jtfc'LXte. -^WSifCV^<Tt>J:V^. 
[0 0 84 3 ltik>mtt-t P 
b, Bi, Al, Ga, In, Tl, Zn, Be, M 
g , C a&t/S ri)^Wt>^)V—T\ , 3%±3t^®7c3? 

[00 853 # B B B «ffi£W^&i^«iH ; 4i, p 

b, Bi, Al, Ga, In, Tl, Zn, Be, M 
g , C a&X/S r T 1 . #±^S7t* 

;l^-T3*^{KS 3 ^-rco^^SS??^^— 7c3t 

[00863 ^Wfi^-rs-^^ew. P 

b, Bi. Al, Ga, In, Tl, Zn, Be, M 
7c3?i:, #±!)I&JK^#><?j££^-r2#>£>illlR$ 

[00873 ?Mwma*« s r*'&Attw. p 

b, Bi, Al, Ga, In, Tl, Zn, Be, M 
g, C a&tfS rfrh$LZ>7)V-?\frhWK^h- 
ymt, H7C^*^^^;W-T3*^StR$ 

ktfX'%%. 

[00 883 # B B B ®ffl i^ti iS&ftTli , X? 

-Tcmk. *>}?ti:<kl>ttLX\^he>k-?i>Zktf 

[0 0 893 t.tz. #flJfflStf*^Hi?tt. P 
b, Bi, Al, Ga, In, Tl, Zn, Be, M 
g, Caai;SrK)£S^71, #±!®^JR7cS 
72, MU^^o^ H7n^*^^S^ 



[00903 ^ a 3 B «ffl^#-ri»^^(is p 

b, Bi, Al, Ga. In, Tl, Zn. Be, M 
g, CaaVSrA»fejS&^;U-ri36»^jSlRS<TJt— 

#±»&«^*^jft&^-T2*^gIiR$*l- 

cok-t&ZktfX'tZ. 

[009 1 3 #AB*£*rf4'&£« J FUU S 
i, Ge, Al, Zn. Ca, L a.RVM zfrhfoh? 
)V-7frhWSi.^tlh-Tmk . Co, N i , F e , C 

t O i: -T h d k WX-Z £ . 
[009 23 *ft«Bt*rt-4-&AttW. S 
i, Ge, Al, Zn, Ca, L aSVMg^'oSS/ 
^-77>><c>gHR$*tl>-7c3ti:, Co. Ni. Fe, C 
r &t*C u y;l>-7'frt>m.iR2tl&—7tmk . 

c, Bay f p*^^4^u~r*^ss?$it4-7cms- 

[00933 BW-I XWS^r 57t«$r 2 aSULLte 
f«ft^ Xt± 1 0 %J^Lh^=5:-Sco*>'»^ L<, 12 
cOHS:.?. 3jmW±Z®m-&^ kX')^y*v7®Wfi 

[0 0 94 3 BiiiemiES^M7C*{i. Cr, Mn, F 
e, Co, Ni, Cu. Mo, Tc, Ru, Rh, P 

d, Ag, Ir, Pt, Au, Ti, V, Y, Sc, Z 
r, Nb, Hf, Ta, Vffrt>M1RZtl&7tmX'h&Z. 

[ 0 0 9 5 3 mim±M&m7vmit. La, Ce, P 
r, Nd, Sm, Eu, Gd, Tb, Dy, Ho, E 
r, Tm, Yb, Lu#>4>jii#?$ft!>7C*-eS>6C: kit 

[00 96 3 KflB^o-f K7H!Ki, B , C, Si, 
P, Ge. As, Se. Sb, T efrhWXRZtl&TtM 

x-bhzktm*^. 

[00973 lt^7C«> 

y^mm. mmzttz&ttz^kT&zktfxr 

[00983 <£ 0^W=5r. tmWfcZtth^^ftfr 

ktxit. A<r>^x'bhm^mftm£ r )WRi<fcc 

0, Ni, Fe, Cu, Mo, Cr, Ag, Zr, T 

1, Nb, Y, Mnfrbffif&Ztl&. Sn-Colffif 

S n - N i ^ , S n - F e 
Sn-Cu^ a B fM, Sn-MoM^, Sn- 
C r^ifafC-^, Sn-Ag* a B a I^, Sn-Zr#, 
SK^. Sn-Ti|PM^. Sn-NbM^ 



(ft 1) )00-31 1681 (P2000-3 158 



Sn-Co-CuMf^, Sn-Co-Fe# 
B B B St-£:&. Sn-Co-Ag*M^, Sn-Co- 
MoMf^, Sn-Co-NbM«^, Sn- 
Ni-CuMf^, Sn-Ni-FeMIM, 
Sn-Cu-Fe^sf^, Sn-Co-Fe-Ni 
-Cr^f^i. Sn-Co-Fe-N i -Cr-M 
n^af^, Sn-Co-Cu-Fe-Ni-Cr^ 
bb'K-&&, Sn-Co-Cu-Fe-Ni-Cr-Mn 
#AJte&. Sn-Zr-Fe-Ni-Cr#^ 

Sn-Zr-Cu-Fe-Ni-Cr-Mn^ B S 
Sn-Mo-Fe-Ni-Cr^af^, Sn 
-Mo-Cu-Fe-Ni-Cr-Mn#f B f^, S 
n-Ti-Fe-Ni-Cr*B B B IM, Sn-Ti- 
Cu-Fe-Ni-Cr-M n^K^Sr^W^ 

[00 99] S<J,(c. X?)7tSJ:9SSfi?LfcC, P. 
B, La, Ce, Mg. Al. Zn, Bi, Si, G 
e, Ca<?>*(Dl7m$:]}nZ-tl7cmfrt>ffifR2tl&. W 
silt&W&tt^-h&mh LT«. Sn-Co-C^ a B 
JteA. Sn-Ni-C^ B f^, Sn-Fe-C^ 
Hi®-&&. Sn-Cu-C^^, Sn-Fe-N 
i-Cr-CM«^i, Sn-Co-Fe-N i -C 
r-C?MI»£&, Sn-Cu-Fe-Ni -Cr-C 
^IbS^. Sn-Co-Fe-N i -C r-Mn-C 
^bIM^. Sn-Co-Cu-Fe-N i -C r-C 
Sn-Co-Cu-Fe-Ni-Cr-M 
n-C^MW^A. Sn-Co-Mgflill^, Sn 
-Ni-Mg^afM, Sn-Fe-MgMI^ 

Sn-Cu-Mg^ftf^, Sn-Co-Mg- 
Fe-Ni-CrMf^, Sn-Cu-Mg-Fe 
-Ni-Cr«f^, Sn-Mg-Fe-Ni -C 
r#JWt£&. Sn-Co-Si^sf^, Sn-N 
i-Si«^, Sn-Fe-SiffM^, S 
n-Cu-SiMI^, Sn-Co-Si-Fe- 
Ni-Cr^Bf^, Sn-Cu-S i -Fe-N i 
-Crf$gM-&&, Sn-Si-Fe-Ni-Cr^ s B B 
Sn-Co-Ge^^, Sn-Ni-G 
e^Hi«-£:£. Sn-Fe-Ge«S^, Sn-C 
u-Ge#B%«-o-^. Sn-Co-Ge-Fe-N i - 
Cr?MISf-£-&, Sn-Cu-Ge-Fe-Ni-Cr 
Sn-Ge-Fe-Ni-Cr^ 

Sn-Co-La^^, Sn-Ni-La# 
b%«-£&, Sn-Fe-LaMI^, Sn-Cu- 
La?Mlg-£&. Sn-Co-La-Fe-N'i-Cr 
^HiK"^, Sn-Cu-La-Fe-Ni-CrM 
Sn-La-Fe-Ni-CrMI^. S 
n-Co-Ca^B B B«^, Sn-Ni-CaMf^ 

Sn-Fe-CaMf^, Sn-Cu-Ca# 
&m-£S&. Sn-Co-Ca-Fe-N i -Cr#B%« 
Sn-Cu-Ca-Fe-Ni-Cr^ 



Sn-Ca-Fe-Ni-CrMI^, Sn- 
Co-ZnM^, Sn-Ni-Zn#M^, 
Sn-Fe-ZnMS^, Sn-Cu-ZnM» 
Sn-Co-Zn-Fe-Ni-CrMS^ 

Sn-Cu-Zn-Fe-Ni-Cr^f B «^, 
Sn-Zn-Fe-Ni-Cr^ail^, Sn-Co 
— A 1 ^fafp^, Sn-Ni-Al^^, Sn 
-Fe-Al^t Sn-Cu-All^f^ 

Sn-Co-Al-Fe-Ni-CrMI^, 
Sn-Cu-Al-Fe-Ni-CrMf^, Sn 
-Al-Fe-Ni-CrMI^, Sn-Co-P 
Sn-Ni-PM«^, Sn-Fe- 
P#b b b®^, Sn-Cu-P^^, Sn-Co 
-P-Fe-Ni-CrMf^i, Sn-Cu-P- 
Fe-Ni-Cr^Bf^, Sn-P-Fe-Ni- 
Cr^a®^, Sn-Co-Blf^, Sn-N 
i-B#JHte&. Sn-Fe-B^i Sn- 
Cu-B# B B sf^, Sn-Co-B-Fe-N i-C 
r^H,®^, Sn-Cu-B-Fe-N i -C r#S 
Sn-B-Fe-Ni-Cr^jf^, %b' 

c o i o o i a*:, § ^{c^B^affls-^-rs-^^m^ 

« , l«f5-£&Wc£> £ J; o lz 4 a^SUUiOTcS* 1 4>t»£ 

[01013 B«IB^Bl«ffl$:*-r^-^4-l t Sr^-r& 
7c3tOits£fc LTJ4, VXTV>$mi)m* U*. ^AJtfl 
Sr^TTS S n • A • X-frMt^Z-tttlt S n<7)it* 
«-M-?^M^fcfcV^-C. Sn/ (Sn+A+X) 
= 2 0-8 0^%. J:0»iL<{43 0~7 5S^ 
%. t<{44 0~7 0M^%O^HT'S>2»i 

»^L<«Sn>AcOl7C^>X<7)7c^. <fc>5#£ 
L<«Sn>^Ac07C#>^:Xc07C^. OlWfi&K&l.?) 

[01023 ^Mwrafc^rrs^atm:***!*. m 
^mymAcoTcmcoitmii. 2 oj®^%*^ 8 om? 

%<0«eB#*?* t < . 2 0M^%*^ 7 0JS^%^H 
[0 1 033 tt&W&tt-* Z4t&®fV&!±tih* W! 

lexTc^co-^witi . 0 m?%& h5o m?%e>mm& 

fttLK. lH7%rt^4 0!H?%<7)&H*U9#;fcL 
[01 043 ftSV^v an d e r 

waa 1 s¥w&frkW$teixhB.=?-<r>~<r4 xau 0% 

&v^L 1 2%lXhM=5:-o7cSSr 2Wm±®.mthZ. t 
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[0 1 0 5] JgHHM XcD/hSSrC, P, B<0jc*<?)fl!! 

% o . it&mw § h ess tcsi o ^-r < «r s . «ne 
nrsat (ikfircft&<&£y * { #<^omffi 

tffifc LTSSSKSrS. KSt?t«<^*Sti;0 . 05 
a4%JiLh5a*%OT, »*"L<ttO. ia*JiLh3 

[0106] Sn, Al, Si, G e # £f<0&fS7C^> 

ttffittttJIfc co^ffi-C^fi^SrWSO-r S i k fete 

[0107] $ 4> fc, WR^Atf, L i 7C^£ 21K?K 
liLh3 0Jl^%WT#*-r-5.^i:*^^ t<. 5S^% 
JSLb 1 0 flFf %t!T-i-*-r & i i: ** J: 9 » £ L mi 
l i 7c^$-ir*-r & zki.zz.ix. mi-s&z 

BUfe-^&a*. N, S. Se, TeMSRSixS 

-wm±.<r>7m & i %JjLt 3 o %irp£-3rr s -tt 

N, S, Se, Te7C§ii£-£-*-f?>C:i:T\ 

o«ffi*m*<o»5BiK»S' $ ^jeww-r & c t &*intz 

±!£Li, N, S ( Se, Te^^O^JP 
[0108] #jBj?fflcO»J£##K *4 1 . ShfWTCa 

Wi#*/£# o > J: o /d- h t . Bfrta^f B B H «ia £3r 

-r&MtE^P B fllN^ CuK«|§l<0X*§UIIifr2<? = 2 
5" ~50* coKBC^&t:-?<o¥«ia*\ 0. 2 

* £JLhT&Sii:aWlfcL<. 0. 5' VlkTfo&Zk 
W£*)1ft£L<. 1. o- &±$>i>Z.ktfiSt>im*L 
V*. it>tZ. CuKa|&COX$§l[l]#r2<9 = 4 0° ~50 

• *5ttHt3Eft4 K-?<9¥ffflB**, 0-5- ULhTft 
&.IfcA«L<. 1. 0- JaJbTfc&£fc#J:9ff* 

[0109] fz&ffrX&&<nc u K « tsaifc: J: & XH 



«8IS*U «HalU*fft2» = 2 8* ~3 7" <h. 0*Ml 
2^ = 42* -45' l,Z±t<;V-7tfWm2tl. XX% 

s. ap-fe, *x*«#P*eirc'**tfr, *s&fimx 

-^•^yf-^A«?fioft»cfflv^%^. xxn?i 
ti-cfco. meaafc^o^af&^iti. 790Ah/ 

kg-C&O. /77r^h0372Ah/kgj:H, 
2 ^WJtSt&MCSSS'ltlT-^ h i>K —tiMMz 
-^O^aS^-^^ 9i^9HsiM< mmc&tiX vvflrvi. L 

[0111] C^B^^e^OfeSD 15^ Lfe J: o iz 
&tfkLXV>ltgkW&£fo :: ?<7>¥&)®.&Z. 0. 
iiL±.2 0umli).T^mMzmm-t^Zki) { 1S-t u*. 

^»t^-ri>-t* { T'#2>. $^C¥%St@S:0. 5 
/xmULhl OumlilTX'hhZk^X'Ont. tV>. 
[0112] C«MIrF<%*:* $ 3 ^MHte&ffrftftfSft 

<o*t«) f^-^^iox»ini5f^w*^l+*$^s^ 

a^O^Sti. JfiL<li5 0 0A (*^hn- 
A ) OT^«Hfc. <t0»^t<{i200 AJaTO^H 
C § ^.Cif i t<{i 1 0 0 APJ.T<r>mmizfflWt&Z 
ktfXIttil^. Z<D£o<,zmffl%$££k8Wl><?>&m 

Wftcr) V ^ *y act) m x 0 (C i ^> T ^ t h m.^- Sr $ < w 

[0113]$. *%BHtci3V^. fit-?c0^B a B^C0^§ 
IS^it;CuKa5:fflV^X||IlI5fft^cOfcr-^ 
O^ffllSiiHlfi^lA^^Sc h e r r e rcO^SrfflV^ 

Lc=0. 94A/(/3cos0) (Scherrer 

A : Xglb'-AiOiS^ 

/3 : t-^cOWH ( ^j^TV) 

[0114] C^ffftKffiWM^-VO MfSf^BWffi^W^- 
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cofrt>%t>ti& xmmm t-^3s**»ft« 1 o o % 

(fftftl c) tti^kt, ^Mftfffl<o«tev*£fB«fc: 

[oil 5] fr£^ft«ffi£ : rr*-&Aa : f l <9x«@ifr 
t-^sftK* i a ki- ztmwmvwfewi ( i - 1 

a/ I c ) X 1 O *^BJT(±±IBit*^ft 
»3 ft I. ^HMfcOffte v >{i 3 0 %V}±h &Zt&W&L 

[0116] i#3m&&m-<r>K& Uxtt^Sfit) it 
[0 1 1 7 j mtt$£\&£&%tFv>&3mm5.. l m* 

ET (Brunauer— Emmett-Te 1 1 e 

r) mxmnstih. 

[0118] iit£km&m¥<7)mm%n 
fmt ht\t t**imiz% o . &mzm?t h c t #-e# 

HKttltlOlHt UTIWl^fcJafcf ***** 

NwgpgaUl (»ajTS'Sr<«f4yf-'>A*) *^<3r 
[0119] JJE7 vWMfflSkZW&thlttib LX 

[0120] * t wHMUifc t<«7 y<(UMttirrtt 

0.05 M% W± 5 WM% UlT-tr^-r ^fcWiL 



[0121] «3l^<oa«£**fctf>-«i: tTi±. HiS 

[0122] cn&wft) m2a. *mi<7)-<xmm 
< o^->yj*-<%w.m nffiw*&^mz7Ftm&mx'h 

K> , *^HJ<7 ) «ffi«iS^-C$)'?»ftfli2 0 2 iIEffi2 0 3 
*>\ -fjj-yfiw»* («J!W) 2 0 4$:^L-C*fl6lL*?fi 
>\*?islsy (dr-X) 2 0 7F«9^lR^$tL. m«E2 0 
2, iEfii2 0 3Ji. ^SSWFSOS, ]Eifflf2 0 

[0123] #*DrCUt, WitfH 1 ( a ) fc L< I* 
( b ) (c^-T J: ?&SHra3tft£*fii2 0 2 fcfflv^^d 
ttCckoT. mffi2 0 2{45tmt'J^'>At-^-fbU 

tc. yam^m*)mtxi>. my^vvyioinx' 

[0 124] (ft®2 0 2) m>£Lti*$m<DVi-VJ* 
«itf*:10 2*^-e#^. 

[0125] (iEffi2 o 3 ) b?5* Ltz^m&wmtftm 

03<i, ^<i;i>U^ , >A^^-y<7)*:Xb«i:^SiE 

^xtez\tibizmwMMttZtotfcmnfrt>tfLz><otfi8- 
[0126] v^j*-<xmm<,zm^z>vj-'7J*4*> 
w&&m8nu®i. mmtmrn-im. vwj»-w» 

X'foL Sc, Y, vV? V, T9^-JA H, T 
i. Zr, Hf, V, Nb, Ta, Cr, Mo, W, M 
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n, Tc, Re, Fe, Ru, Os, Co, Rh, I 
r, Ni, Pb, Pt, Cu, Ag, Au#W3SfcfflV% 

[0127] JJEjEBHSR* <jE«*m> \>4V9-fi 

x vats lw it&nm^&iEmmmmimimm 

m$kk S c h e r r e r CD&fr^ttnZtl&t&ik?^ 
Xli5 0 0A (^ynhn-A) £JtTO&HT£> h Z 
btf»£L<. 2 0 0 SItMOff 

mkMfA^^m^^tf-nm. ( m\n 2&t,z 

S± 0. 2* PXtTb&ZbWIittL 

<. 0. 5' &L±X2>Z>Zbif s *W£U\ 
[0128] ±M£W£^<m#.tfW}-%X*hh%&£. 

«^<o»«tt*^v>*^{c{4. i>nem@«jt#:ovs^)® 
m<mtSLt mw>z . mmmrnzmert-zz t vmsx 
mz%&. iMmntfflMttxsizitmMbLXte. m& 
Lttm&nmffi&fo (102) t,zm^e>ti& i>m< 

zimwhtih. Mmwcomvit Lxizmmmft ( 1 

[0 129] (4*yfemft20 4) *&Wcr>Vf7J* 

-fe^v-^. sot*** ww«*?«H 6 y/i' ! flrircy 

[0130] *ftW<7)—<XMmzm^& 4 ^->-fE#{*:(7) 
8W«4. 2 5'C£&*t&ffii:bT. #£L<<41X1 
0- 3 S/cmiy_t. 4 9#£L<J45X 1 0" 3 S/cm 
JSUiT* -5. i b tf£WC*> h . 

[0 1 3 1 ] l£»1IS?fCi: LT(4. Hitf, H 2 S0 4 , 
HC 1 , HN0 3 ^1. U^-^A-f^-y (Li*) fc/U 
4.X®H:*>' (BF" 4 , PF-„ AsF- 6 , CIO-,, 
CF3SO-3, BPh- 4 (Ph : 7x-;H) ) frt>Zc 
Stg. RVZtlt><r>m,it&. ifiWTblXh. ttz. -Tb 

-V A 4 * vmvMA * v b ) M AWM it >frh Or * *S 
ttitH. ±IEigl4. METT»t^OLTs + 
#*K*fc«l«fcfTo-ci3< £ fc#a± U\ 

[0132] ±3&&mMm<?>mMb Lxa. man. 
r-bh— m»;k "cyV— rnei/^-sH* 



tKD75y. -hn\y-b>, y^nnx^y, v'x 
h^x^y. 1, 2-^h^r^x^y. ?nn\y 

;M-*>-h\ dfBtXf7K 3-^^-2-«f/U 
xhvy, HBHfc-f* 1 ^ ttHk*^*u;K ant*-*- 

[0133] ±IE««»4. Witf* vSttT^$"K ^l^ 
^tc4oT(4. ^8SttXf^«t»"CT^UA 

mm^xm® Lx^mm&t a o*u 
[0134] mjg&^^£B&it-r @#mjs? 

fcgtSt7^*^J£&lM&i:tf>#5X N X-7VM8SI 

mmmmnt vxa. mmwM&t:? wtrnx-yMt 
[0135] tiria-fe^'v-^{4. -<%mMi*ix'nm2 0 

2fcIES2 0 3i0S*g^|5S<'15S'J* i S>-S>. 4fc, «MS 

[0 1 36] ■fevtV'-*fcl/C»i, 'Jf-^A-f 

(4. ^yrot-i^y^Ux^-w-yOrif^'J 
*1^7 4^ 0:i:'^i»!^*^VMi5^n 

i^wsfc? 4)VJ±\>$mx*%h. mz^ g-mitLtzmmz 
G-tz&mmtmy 4 ^zmi Ltzts&izit. =fv f 
5 4 htfnmuz<^tzv>. ®mm±<,zmktf$>2>. m 
jmx'b&7 ymmy < >i>j±. xt4, ^mtxh&u 
=77^ ^L<^4^«K'^^7^;^J^^rfflv^7t*^•tc^4. 

^5&L»£k%#>hZktfX%h. 

[0137] (mttwBtttmm > *%Bjc7)-<^m^ 

**W=3r^i: UT(4, fifiJxtf. W3j 

kb. >—hB%t'tffc&. rnmom&t txa. 
tf-ct. aju ?ji>i£nmBcr>w.mii. nmbiEmowi 

lz*:/*U-?$:mA,X'm<Zbtz£~>X. AM® Sr* 
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[0138] J^TT-(±. 03 , H4 *#B8UT , VMV> 

mtbwmiz^x ^mmmmz'ffo . M3i$mm 
xnw-M mmcommmx'h k> , qui**" 

j-v^-mMt. m*mzii.m2 tmm%ffiisx\ nm. 

[01 39] 03, 04tCfcV^-C. 30 lfc403JiJI 
Si. 3 0 3£4 0 6y:IE«L 3 0 4 i 4 0 8fcmf§3Sfr? 

( mss^f a- -y t& tzunrnta ) , 3 o 5 1 4 0 9 ^ibbe 

SS? (jESteX«jES^f^v7-> . 302fc407li>( 
Tf^^s 306J:4 10l±^7b, 4 0 1 tig 
SilMEft. 4 0 4(iiESi»m. 4 1 lttttti&L 4 1 
2{±AffiU-h\ 4 13l£E«y-K. 4 14J±3c£# 

[0140] 03 tcSH-HPFS ( =M >-S) <7)-<?:«?ffi 
TWU IE«i#f^f £-&tfIEfli3 0 3 fciftfiWPUf £tf x 

fc««3 o i wj?%< b i>mfmz&ftifc*w-? 
xf^.^>y b 3 o 6* { iies$ft-o->&. 

[ 0 1 4 1 ] 04 (c^-fx^M 5;^P3f§i^~^«ffi 

-m. mmM&4 0 4±.i,zmf&.ztifzJEm (««> m 

405 tt-r&lEmt , mfii*«f*:4 0 1 ±C:^J&£ix 
fcfiS ($m) M4 0 2Sr^rL.7tmfi54 0 3**. ^3r< 

t *>ms?*££s# \jz.±nts~jw<i *>&mft4 o 7 
i:t-c^mss4 0 6rt(citx«§ixTv^. 

«tffi4 0 60^PSP{ffllc{iiE&5ii^t LT^jESi^ + -x 
T4 0 9ifimthttXii )f ). %mEift<r>mcr)®mzi5U 
Xtf^rv t>4 1 OtfffifiS ftTV R©«mitcO« 

fiso«ii«:{i^«4 1 1 zftLxmk** -vrmbm 

XbtlX^h. IEfii4 0 6CoV^{i:jEti , J-H4 1 3 
£:frLTIE#i*r-y74 0 9fcJgM$:ixTV%&. XftfiS 
4 0 3t=OWCIiJlfiy-H4 1 2£tf-LTftf§fi&4 0 
8i:lggS3ixTV>.2>. JEWt * v Tffi!K;:t2B?tel*)gB<0rt 
EE£18§;-f&*:*'><0££#4 1 4**l£l*£>:fvCV^ . 

[0142] M^t^j: dfcMfii3 o i <r>m^snm. n 

%4 0 3<7)*SW»«4 0 2t, |«*Ufc*fHB*>&*K[ 
[0143] iJlTT'ti, 03^04 fc^L^miftOiffl^ 
(1) 61(30 1, 403) t^MLtzim. ( 3 0 



3 , 4 0 6) Ol^tC. ■fe^p— 9 (302, 4 0 7 ) Sr 
8EA/C, IE6s& (305) (408)fcfi 

( 2 ) «B?S£&AL*:f&. ftfii*^ »7 ( 3 0 4 ) & 
fcttjEffi** 77(409) ttfX-y-v h ( 3 0 6 . 4 
1 0) 

(3) ±IB (2) fc. a»L*>4£fcfc:J:-?'C, «gS[li^ 
18.-th. 

[oi44]^rfe. ±.&itzvi-*7J*mmcDtf®mM. 

[0145] ±i&?> «k 3 &r<Jitt*£»J*f*SWfc^> 
WC1WH-*. 

(IfiS/^y^^) tf*jr<vh (3 06, 4 1 0 ) <0tt 

[0146] (yl-ft ) miftcTtff-ffii: LT . «?fi<7)iEfii& 
^/i«i«Sifl& (305, 408) . mtnte* A- 77i 
7tJiiESi^-v 7/(304, 4 0 9) *>£>if JfcSixS. 

^>ixl>. mz. f^y^^vPXfy^S^?^ 
KXfyi/At, n«y^;^-y^f»K^ri:^fflSit 

[0147] 03T(iIH© ( 3 0 5 ) 04-CJim 
tiffi (4 0 8) W&\fj*Jvy 2r*<aT^ 

-y^hfc:<>«. WBfcZ<n&M. #vy°nvuy%t' 
[0148] (££#) y f-^A-JWKtfctt. «H&^> 

rtffi*^^ ^fzm> : £-£ttmt lx. ^mmthti 

[0 149] 
[O15O]SU£0U 

(flSWHt LT^^»*OPM) ^SSl 0 2 7 

*^7ci^it2 0 : 8 0-tii-£-U **fbl^tt^a 
^:*5»5;HVIode IMB-l^McO^oAS (8 5 
%Fe-l'2%Gr-2. l%C-0. 3%Si-0. 



ML6))00-311681 (P2000-3158 



3%M n ) 9&C03 V -y hlWB&IZBmi 1 0 0 gtlg 

1 9mmC7)^nA^5rftl 2 k gAixT. 3S3ff(*)£T 
iVzfytfxX'WMLtzlk. MM* 1 0M4iTSn- 

[0151] »&*lfc»5feO«j£#W£ X^v-^ ?uT 
-^U ^ ( XMA ) s iii77X7M ( I C P ) -ft 

mx-mmLtz. i c p^-mx-a. ±7tm* f e k-r-g. 

^-^fe^*(i(5(irj^«^^coffl^^^ o X ^ & £ t> 

mmftmm %&3mm*mw%gm (horiba 

LASER SCATTERING PARTICLE 
SIZE DISTRIBUTION ANALYZ 

er la-920) x-Mzm^mmtzx-frWiz 

[0153] »<5>ilfc^A»*S. MsRAttU^R : 
l7?X8llI^iRI NT2 0 0 0iCT, H7C^Cu 

MSmfi:3!aa^OXi||[HltJff-A'-h{ia5fc^L^. fi 
US/l/JdSfcrioT, ¥»l#/£**-3 2 <9 = 

2 5- ~5 0* izmiLX^&ZbtfftfrZ. XtSEtfr 
f-v-h<7)±tr-^ (2(9=30. 4' t43. 6* ) 
cD*mm*. a?til. 3' fcl. 8- k&^Tt. ¥ 

mftfrt>Sc h e r r e r<^*^gaj§ft.S>*£Effrt^ 
A XiZ%i\-?1x6 5At4 9A-CS>o^. 

[0154] (mso^ss^*) ±.mx°nz>tifi:&]m 
9 imm%^ mmrnimt Lxmm)*4ns.%. m 
mmt lx inM%<r>ij)Vifs^^^)v j s.)V'o-x^ 3 

tzW$jL§mLrz&. v-/UTUxWX'MEjmL. X 
M0MMtt¥mti i 4O$.9uyW-X'%)2. 6g/cc^ 
tt&attffflBlfe&fgH Ltz . 
[0155] (-<^M^!5!) H4fc^L 
^K)T®«jtOAA-9-^X ( 1 3. 9mm0X5Omm) 

[0156] ( 1 > m®4 0 3<r>im^m 

IMZX-mH LtMmm& , ivr£<7>* S § fcUHBr L , 

«=««u a«4 0 3Sr»fc. 

[0 15 7] (2)iEfii40 6^» 

L*r&. soo-c^m^^WiL-c, y -n 



t XV y x flit*^ y f^D 5 w t %£ilteL7tf&, N - 
^ f-;Wb°a U F y*mn Liz . 

[0158] ±ie©T-#^>ix^-X h * „ 2 0 5 
7 o yayriv 5 ^i*?@<7)m«fc 4 0 4 fcr^Sfc** L£ 
o-;I^7°^^.«-CiEffiS%»«4 0 5<7>H<^£ 9 0 

U-HkLTJBff«»«MI»"CSNSU. 15 0TrCSEte 
*LtjE«4 0 6*tf«!L;fc. 

[0159] ( 3 ) mm&coim^m 

®+^C7k^^4Lfcxf-p>-^-^—h (EC) 
b : J*1-Jl>*l-#*-h (DMC) #»£L*: 

<z>±m<i>x"&t>ixfzmmiz . eg? -y y^-M§ 

(LiBF f ) fclM (mo 1/1 > >§g?L*:i><D£S 

[0160] ( 4 ) -fe^V- ? 
W^2 5 S ?a>-<7);tf yx^yo$ffi / te>KI'— ^Srffl 

u-?<mnizmjmim&zti. 4*>&m&4oi 
tLxmfcth. 

[0161] ( 5 ) m&Dl&KiLX 

m*&x&. m&-5ox:aT<?)7i<.ttz f mLtz&f§im 

<Dftfii4 0 3 k ]E«i4 0 e^rat-fe^-:? -fe 

x^UXXf— ;^^miife4 0 8tcJf ALfc. 
O^V^-C. *«>J-K4 1 2$rftfiifi&4 0 8<OJ!Sg5lCX 

■e<v : n^^L.. ^yrDfi^y^^x^-y h4 l 

Oft^IEBi^ -y7*4 0 9{ciE«iy-K4 1 32:^^ 

<3»^. mfmZi£k Ltzlk. JESS^-v 774 0 9 £*> 
Js*, La6«8-C-iEfi6^ fy74 0 9i Affiflj4 0 8 ft 

frLtbxmmLwmzimLtz. ze>mmsiEm<o 
gmzikmizit'^x** < Lfznmmmmi^mmt l 

tz. 

[oi62] mmw&mmm 
rnmmix'imLfzmm<?>. atJffot«Sf 

tz. 

[0163] mSMimte. UlTcOXolzLXfr-ytz. ft 

tzo . i c (^i/^soo . i tto«8K) ffi^msc 
ifccot*. o. ic mm/mmoo. ug<wm%i)mcr> 

^«S£-Cm?fi«S^2. 8VtcirJ^T?,^Tj!c«L, 1 
o^o^ih-TS, ^^yuftlif-f^^kLT. ftfi!c« 
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k»*3im ?)\s*-en~>-fc. mmmt. 3im ?)v 

CO 1 64] Mt?-oyi$li. <Xcr>£ olzLXX 

mwMmcom-&£it*L. yzw&rv-ywmt Lxm 

ffiLfz. 

c o 1 6 5 ] mz. im ?)vmste. iMmmmx^ 
htitz 3-»m ? )VE<vwmm%mm.* : m>b lx. o . 

5C (^*/^ra^O. 5fg<0«S![> <^Hfc«i:. 10 

C 0 1 6 6 ] HWJ2~6t3 ilX##04 1~2 

*Sr7C5gitSr^x.T. fcN«^:fr^fc-C}§I&$;^ 
T1g^&£^;iT S n-C o^:&ift*£#;t. *#£>*t*:S 

amL. zt,<,zv-?-'-7A-<!mmzwmL. mm* 
'n~?x iRnbtzmm. . ftfom? -n >«&i^--f ? ^ 

[0167] E5ii*«BJ(7)||fgfi?y3<7)S»5^af* 

CO 1 68] HM<?!l4tCTPSSIL^ 8 B B «S 
n - C o ^^5fcO^#^<«^S £^ L*: t> 

(^v-'rvs) \m2$9xi>x'h&z\ 



c o 1 6 9 ] mmm 1 1 R*jaBjjEUfc*ftG>tf>is»£ 

*i:*>T*l*iJ:tf3i2fcijr$-. m*5<J:tm2 
C 0 1 7 0 ] IS 1 *$ J:tf*2 tt, HSfeffl 1 frt>m&M6 

±xb ?mm irx/2 xmm L^# B B a fxx-ay^ h 

Lfzmmzttmizv^&zm^xffimzft'ix&ib 
tz®m. ^msm^vmLtzn.mh-3J<iVhm»i-*7 

A (LiCo0 2 ) frttimLtzjEm^K&VfJJ* 

#>xmLtzi><?>X'bh . 

[01711*1 «0tS**»S>. =^llf|XXl^k&5|$£:JI 
T&T~r&Zt&i>i)^?z. 

c o 1 7 2 ] mzmco 7-x3>%)mt ymMm&m/yt 

L<ti2 0M^%~8 0S^%. J:9#£L<te3 0M 
=f-%—l OWcf-XX'fohZbWfrfrt. -IClTti 

C01 73] 
C*l] 
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a i 



Sn x - Co, 


mm i 


§yfc#j i 


2 


HflSFJ 3 


X 


18 


20 


30 


42.8 


y 


82 


80 


70 


57.2 j 






SMI* 








lOh 


lOh 


15h 


15h 


tf-*l«>2 0 (deg.) 


30.4 


30.2 


30.1 


30.1 


£-?l*m$ (deg.) 




1.3 


1.5 


1.8 


tf-jilMHPiwxA 


- 0 


65 


57 


47 


fcf-^2co2 0 (deg.) 


43.6 


43.6 


43.6 


43.6 


t*-*2*Mi« (deg.) 


1.8 


1.8 


2.0 


2.4 


tf-*2Jt*P1M'XA 


49 


49 


45 


38 


^Sc^r^ IIUS 


32 


53 


67 


67 


ft&m®* 3HJB 


91 


93 


97 


97 


Jfcm^M CmAh/g) 


130 


190 


220 


240 




1.0 


2.5 


2.8 


2.9 



[0174] [312] 



(&9>>00-311681 (P2000-3158 



a 2 



Sn x - Co, 


mmw 4 


mm\ 5 


mm 6 


2 


X 


61 


70 


80 


82 


7 


39 


30 


20 


18 












| *ra*H oo 


30h 


30h 


45h 


45h 


tf-*l<Z>2 0 (deg.) 


35.3 


35.3 


35.3 


30.4 


f-^lifMiB (degO 


1.0 


0.9 


0.8 


0.6 




92 


97 


108 


143 


fc?-^2<D2 0 (deg.) 


44.8 


44.7 


43.6 


43.6 


fcf-*2¥«« (deg.) 


1.6 


1.3 


1.0 


0.7 


*-*2tS B ^1MXA 


58 


69 


89 


128 




82 


82 


84 


85 


m&mm 3®g 


98 


98 


99 


98 


Scm^S CmAh/g) 


380 


400 


410 


410 




3.5 


3.0 


2.4 


1.6 



[0175] (S) 

( 1 ) I CPftHfcr>1£$k. ftMS^TOfiA^KWtiF 
e tf±X' 0 . 4 l£T%aTX'$) r> tz . 
( 2 ) 1M 1 *>**II]!R£ 1 - 0 fc 

Model MB-l§r<£fflLfc. 
[0176] ISIS^|7~8i5 J:tX##0l|3~4 

i&S^Tl8IS£^;iTSn-Co£^3fc&#rt:. 

[0178] BSti^Bjcr)!^^?^©!!)^;^^^ 

<7)x^iHiDf^-v-b^^.-ria. H9t±2|Ej6W)iasp!8 
z^-tm. hi i{±##wi4c7)Sift5;^am^xisiHi 



[ 0 1 7 9 ] &*J. ##^93T'«. £«& v *?)f«M£# 

T^jiO-CS>^?t. ^F^&Kl 0 5^ayco#«xX^ 
*, T%a@3 5^nvwrjy^h^^7U*Jt2 0 : 

x. r h-? ■< xmzx m 

S<«a7 5?on'l)-5)t. 

[0180] Sn-Co-^-C«S, Sn 2 Co 3 , SnC 

sn 2 co. a^wa-f t-^ftrc* hzt tf-mmiz 
v om^itrfis&Kmnitx'mz nx v > & . 

[0181] Sl3:fcJ:tm4l2, iia&MIS'ffc^lfcP] 
4,5, 7 2 T' 3, 4Tlii8tfc^«XX- 

KUf-^A (LiCoOj) frt>imLfzJEmfrt>%:& 



(SO) 100-3 1 1 681 (P2000-3 158 



[0 1 82] «3*JJ:V*4 3&»6tt. &JKI3<fc-£*<03§ 



[0 183] 
[i£3] 



S3 



Sn x - Co, 


f£##J 3 


mat i 


mmm 4 


X 


2 


67 


61 










y 


3 


33 


39 


















&mmm Oi) 




30h 


30h 


tf-* 1<D2 0 (deg.) 


30.4 


35.3 


35.3 


f-^l4Hi« (deg.) 


0.3 


0.5 


1.0 




307 


166 


92 


lf-;?2<D2 0 (deg.) 


32.7 


43.6 


44.8 


t*-*2¥«5 (deg.) 


0.3 


0.6 


1.6 




346 


154 


58 


immim hub 


71 


80 


82 




98 


97 


98 


seises (mAh/g) 


177 


390 


380 




1.0 


3.8 


4.6 



[0 184] 



[*4] 



(@ 1)100-311681 (P2000-3158 



S4 



Sn, - Co, 


HJ&FJ 8 


-mm 4 


imm 3 


X 


57.1 


i 


42.8 


r 


42.9 


i 


57.2 










semmm ao 


30h 


15h 


15h 


1©20 (deg.) 


28.4 


35.4 


30.1 


l*m& (deg.) 


0.7 


0.5 


1.8 


tf-^l&J^lMXA 


130 


166 


47 


2(02 0 (deg.) 


44.7 


44.9 


43.6 


\£-*2*m& (deg.) 


0.7 


0.7 


2.4 




1S6 


137 


38 




75 


70 


67 


mimm 3HIB 


97 


97 


97 


»f£SS (mAh/g) 


280 


240 


240 




4.6 


2.7 


3.7 



[0185] -»M 7)Vmi5\&. ##083O*ft@ 

i*£i. o tLxmmtLK. 

[0 1 86] H56fll9 

[oi87] £i5 {c^-rauc ^sxx^5f?, nAyi-b 

;Ut-JS»Sr4-xT S n -C o-£&a5fc£f#*:. ft 6ft*: 
Sn-Co^M*H, 11*60111 ^Piat^^T, * 

&4foT*«>fe§», ttl^-DyMMW 9)V 

[0188] -e^M^s-^5 {c, Btra^n^4 tmz 

ire* . a 1 2 li#?|BJi£)3l$t0!j 9 &tf%)t0!4 OStt 5 



93609 9 131014 &&vvc, #«t$K3b#TlS§!iL*: 

[0189] ^50^m*>^, aBrH-tf^XaWC 

ifri;lH]#rft2 0 = 4 2' ~4 5* <0t-? 2<0flll*> 
feWWfl*«ftft'f X<?5**» 2e = 28'~36* 

[0 190] $r*k ££"efc»L"CVvfitvv&«, 
*:. 

[0191] 
[*53 



(£2))00-311681 (P2000-3158 



£ 5 



Sn x — Co, 


^Jfc$I 9 


Ife£fi#j 4 




Sn : Co 


Sn : Co 




=» 61 : 39 


= 61 : 39 


m& 


SneiCOa, 


SnB.Co^ 










10h 


30h 


fcf~* 1<D2 0 (deg.) 


35.3 


35.3 


fcf-^l^Mfiiia (deg.) 


0.9 


1.0 




101 


92 


\?-?2<D2 0 (deg.) 


43.6 


44.8 


V-?2*mm (deg.) 


1.0 


1.6 




87 


58 




1.0 


1.7 



[0 192] (&) 

(1) I C P#tfr<0*S:3l. WWFe^tO. 4M 

( 2 > im $mm9<r>nft&m- 1 . o t 

[0 1 9 3] HiS0!llO~l 1 

[01941^6 IZ^-fmiZ, lOS^n^ 
£7cfgJt6 0 : 4 OTiS^U M *y 7 U 7fattS 

p - 5 a>fiag jf-;i> 5 ;HSfitf>*-r > uxx^-;u 

(85. 3%Fe-18%Cr-9%N i-2%Mn- 
l%Si-0. 15%S-0. 07%C) S<045cc 

£ 1 2fIAitT. ^SrtSrr^^V^T-m^^ 
co^S-L-C. M£J£1 7GT4^ (HJfc0U 0) tJi 
VI 0B#ia (HIS0II1 1 ) 8Ul£j&SLTSn-Co-£& 

[0195] ^4,ix^^5|?<7)ffl^:^WS: X«v>f 9 o7 
t'J->x (XMA) TWeUfc. XMAcofl-flrJSma^ 

[0196] ftt>tifzi&m®tt. Wiytlzc u(5K «8 



m&n$mm 10 1 mt&m 1 1 *>aiH&*0> xigmtfr * 

[0 197] 5r*j, H4 5, 4 6(C01 3<9gtlfe0ll 
0, 1 lOXiUmSH-*— hOft*H£*r*' . 
[0 198] »fc*UfcSn-Co-&£tt*J&»fc, 
UttM 1 1 HaKO^JST. ftfiifcfeSSS U $ V 

[0199] zcomgkzmeiz^-?. «6U. mmmi 
[0200] m6<m%frt>. mm-^xx-t^mx 

&t®Vr%20 = 42° —45' OtT— ?2 03Hi«a» 
t>imZtl&1&gf?*M XOjjtf 20=28' —36" 

co-eft J; 9fflW**3lv^ J: dTft* . 
[0201] 3r*i. HtliSL-C^=Srv*\ 

[0202] 
[*6] 



(£3))00-311681 (P2000-3158 



S 6 



Sn, - Co, 


mmm 10 


9am a 




Sn : Co 
= 60 : 40 


Sn : Co 
= 60 : 40 




SnaLsCossjrFeuClju 


Sn^uCosuFGiijeCru 


%$mm (h> 


17G 
4h 


17G 
lOh 


tT-^ 1025 (deg.) 


35.5 


33.8 


e-?lW&m (deg.) 


0.8 


0.9 




110 


98 


t?-£2©2 0 (deg.) 


44.7 


44.5 


tf-*2¥M«@ (deg.) 


0.9 


1.3 




104 


68 




1.0 


1.2 



[0203] (S) 

( 1 ) tM ?/l*Mi. 1 0CDm&\s\m$: 1 . 0 

3.WmMmX-)V 5/V- P - 7 SrfiOT t . 

[0204] mmmi 2~1 5 

[ 0 2 0 5 ] m7 . 8(3i?4~tt(C* ^J»XXS)*. 
^*fcli0(E«5MB*fflV^T S n -C o 
[0206]#f>nfcSn-Co^*K > 

[ o 2 o 7 ] 0 1 4\z*m\<r>. mmm 1 2co$fm;k- 



[0 2 08] SriK 04 1—4 4 £01 4 <D^Jfc(fll 2 
~1 5OX*&®#f^--hOl&*;0£^\ 

[0209] -ec7)^Sr^7t3j;^8tc:^-r. *7tJ 
J:im8J2. UStsm 2~1 5£*5WC, #«li^ff 

<o§wm 2~i 5^>y^AziiWKfi<oi c^aww- 

[0210] m#J:tf£t8<9fc!iSa^ JiBTH-OX 

<0*Hi^&ft*$*i*l&ft?'lM X<Wa« 2 0 = 28 
• —36" lco^-fxiOffiRI^V^dTS) 
6. Sri*. 3A^h7C#13h 

[02 11] 
[^7] 



<£4))00-311681 (P2000-3158 
S7 



Sn, - Co, 


mmm 12 


mm 13 


t\ ;i z, u-yS2 

HHPJfc 


on - v^o - <s — 
40.5 : 53.9 : 5.6 


on . . v ; — 

40.5 : 53.9 : 5.6 


9IBJES 






AS^fH (h) 


17.5G x 2h 


lUl/Ul JJlll » Ail 


\*-i> 1CQ2& (deg.) 


30.4 


35.6 


tf-^14Ha« (deg.) 


0.8 


0.7 




111 


118 


tf-^ 2© 2 0 (deg.) 


43.3 


44.4 


24Hai6 Cdeg.) 


1.7 


1.8 




54 


51 




1.0 


2.0 



[0 2 12] [^8] 



(£5))00-311681 (P2000-3158 



8 



Sru - Co, 


^ifiCT 14 


*M^J 15 




Sn : Co : C = 
4u.d « oo.b : O.O < 


Sn : Co : C = 

/in R » RQ Q • R ft 

<iu.d . oo.y . D.O 


IS EC 






wmm (h) 


ISOOrpm X lh 


1500rpm x lh 
17.5G X 2h 


1©2 0 (deg.) 


30.8 




t?-?l*ftSffi (deg.) 


1.05 


— 




82 


~ 0 


tf-^oafl (deg.) 


43.9 




tf-^ 2*Mm Cdeg.) 


1.8 






46 


- 0 




2.7 


9.5 



[02 13] (&) 

( 1 ) 1M ?/mNHi. 1 2?)»ifc[HllSc£ 1 . 0 
( 2 ) HSgCrfiyH t £ MK#-Jl> 5 /Hi U v f- 

EMBRIHWctt (1*) 3?ft««lWB5rM I CROSSrffi 
[02 14] ##^J5 

-fe/Pn-;*. (CMC) , 3a*%c7)*fl»t*-^r;P3— 
;KPVA)J. 5MM%i05KU7</^b''jn7 ? >' (P 
VDF) ^ti*t=#X.T. N-*^/W-2 

- to y f v & Bim-tzwummm 1 o t nmzm 
[02i5] zbizv+v^zMmzimL. ftjfes 

iot*^-r. 



[0216] §l9ti. ussm o-c^sL7tm«g«*^ 

tt»«WISIBW*JK'J ^ ^f^fV ( P VD F ) 

[0217] »9<o««*»feii. 7 vmmi&x&tM 

[02 18] 
[319] 



(£6))00-311681 (P2000-3158 



S 9 



Sn« - Co, 


SlffiW 10 


5 




Sn : Co 
= 60 : 40 


Sn : Co 
— 60 : 40 










17G x 4h 


wis ^ — )v ^ 7^ 

17Gx4h 




CMC : 2wt% 
PVA : 3wt 96 


PVDF : 5wt% 




76 


15 




08 


23 




1.0 


0.05 



[0219] (SE) 1M ?/P#ifrf;L HSfe£U 0(0^ 
[O2 2O]fSJS0iJ16 

*<omMk*mi o&xvmi 1 

[0221] tit* HI 6-03 6t:#l»)^W?l 

Lfc x^iHijff-v- h £*-r. 016 ammM 1 

6<0No. IcOttf-k 01 7J4SUSW1 6£0No. 2« 
WPk 01 8{±HSS01J1 6<0No. 3«>fffl, 01914 

mmmiecoNo. 4comm. m2oammmi e con 

-r- b£^-f0T'&S. 

[02221021 (4HSfe0fl 1 o . 70fl¥k 0 

2 2te0U6fl|l 6<0No. 8c7)#£U 02 3»i0IS6f?iJl 



6<0No. 9<0#fl . 024(iHSS0!ll 6<0No. 1 
0T&&. 

[0223] 02 5immmi 6«No. 16cOW£k 
02612HJS0U 6<0No. 1 7(7)«^. 02 7Ji^Jfi 
00 1 6<0N o . 1 8<0*m<9#* £ S/M«uimri:*!yif& 
OXIMW-A'- h s-^0-e^ h , 

[0224] 028iiH*fc#Jl 6<7>No. 2 0cOtt$k 
02914HM0H1 6<0No. 2 1 <D*m. 0 3 0 (4#1SI 
<FJ1 6<0No. 2 20DWPK > 03 llZm&ffll 6<0N 
o. 24<9*m. 03 2<iHSfiWIl 6<0No. 2 5<OW 
^f. 03 3li.mMMl 6<0No. 26<r>mn. 034J4 
gUfeflfll 6ON0. 27<0W£k . 03 5J4flSSMl 6 
<7>No. 28<0*m, 036tiHSfiCTl 6<ONo. 29 

[02251 
[fllO] 



(£7)>00-311681 (P2000-3158 



m. 10 



No. 




2 0 deg. 


deg. 


TT-T >N 

A 


% 


Ah >f *T i\j 


1 


SrfcsNin 


30.3 


1.1 


125 


97 


5.2 


2 


SnsCua 


30.0 


0.5 


123 


95 


6.2 


3 


5n4&sB iiejCo^o 


27.1 


0.2 


431 


84 


1.0 


4 


SruCosLi^N 


35.0 


1.0 


92 


86 


5.0 


5 




43.3 


2.31 


50 


100 


26.2 


6 


SrisaTCosoFeios 


35.4 


0.7 


144 


98 


12.5 


7 




4&3 


1.1 


68 


98 


13.2 


8 


Sn^COso^Cuft, 


43.2 


1.4 


65 


98 


28.7 


9 


SneuCosaiTiio 


43.4 


2.3 


40 


99 


15.5 


10 




44.7 


1.1 


85 


98 


10.5 


11 




35.3 


0.5 


174 


98 


12.5 


12 


Sn$cuCOsoaMOa» 


35.32 


0.6 


177 


99 


8.5 


13 




35.3 


0.59 


173 


99 


15.0 | 


14 


Sne2^C02asMgaoL9 


35.4 


0.6 


169 


100 


20.0 



[0226] 



(£8))00-311681 (P2000-3158 



£ 11 



JNO. 




t°-7 
2 0 de*. 


deg. 


A 


% 




15 


SrwCo2&aSl29.7 


35.3 


0.4 


248 


99 


7.5 


16 


Sns&tCoMj Ni 1Z0P44 


35.3 


0.7 


144 


98 


15.0 


17 




35.7 


0.7 


140 


98 


13.5 


18 




44.8 


1.3 


89 


100 


7.8 


19 


SiimoCQ«oC4.7 L»i i<ujA 1 uu 


43.7 


1.8 


64 


99 


11.5 


20 


Sn4»Co<aLai»Cs 


44.0 


2.5 


36 


100 


27.5 


21 


SllOTaCOaajZrLui 


44.9 


1.1 


106 


98 


15.0 


22 


Sn&oF eaoCou) 


44.5 


1.1 


61 


98 


11.0 


23 


SnsoCu&oZru) 


37.6 


10 


9 


98 


10.0 


24 


SllaoCUnZraAla 


38.9 


8.0 


11 


99 


18.7 


25 




42.5 


3.4 


26 


99 


20.0 


26 


Sn« 3 Cii24Nbia 


42.2 


1.5 


61 


98 


15.7 


27 




43.7 


1.1 


81 


98 


15.0 


28 




43.6 


1.7 


52 


98 


14.1 


29 


Sn^CoaCuAU 


43.5 


1.6 


56 


99 


27.3 



[0227] fll 0&£Vi&l Hi. mifre>$k9&X' 

M?— n>4MK JUfNo. 3^4«sft6»6WRL 
««>ig»* 1 • 0 b L-tfgHftUfettfcvUb. 

c 0 2 2 8 ] &&fm03m.b Lxu. ±izmm.#-ji> 

mmbLXii. No. 3tCSn 73 Bi 27 
No. 4JCL i 3 N£-&£. No. 19£Li 

[ 0 2 2 9 ] ^KJilS8S$ft*:^&ffi*?)iSij£<7> 

CFe, OWCN i , C rtf-£&mttZi&KLX^&. 

$ fet. mntzmmb&orL^i-^z r.n 
v^. no. 24^, xmamsi*^ii 



*r»yymnz%>£hw. mm. snje.oCu,.^ 

ris. oA 1 9 . 8 F ei 9 . 8 C r 5 . 9 N i 2 . 9 M n 0 . 5 "C&-? 

[ 0 2 3 0 ] ^ 1 ofc «tt^« 1 1 cDS&ma^te. xxy 

[0231] mmi 7 

u wfKKtcmaiaftffi 1 izmm ifcmmm. 1 m 

<OL i BF 4 /EC-DMC5H£fflU WOs— ?iZi* 
m*- 2 5 $ ? o y^mTLtt^ \)7\3i£is>y < )VJ±bW- 

[0232] -e^m^TiBoa 1 2tc^-r. 

[0233] 
[^12] 



(G9) 



)00-311681 (P200 0-3158 



Wt 12 







mAh/g 


^10 No.6 

(mmm 15) 


S n&j C Ogo F eios 


/ion 


mm 9 


Sn»Co« 


520 


a 10 No.7 


S Deo C Oao a N isup 


280 


£10 No.8 


S IT«M C OxtA C U»J 


420 


m 10 No.9 


S Ilfiao C Oatu X iio 


470 


£10 No.10 


S n&u C 03L3 Z r&s 


410 


£10 No.ll 


S iWt C Qso2 N bu 


470 


£10 No.12 


S Hao* C Oao4 M Oaa 


470 


£10 No.13 


S rw C oso3 A gas 


440 1 




S IXcos C Oao j Cos 


550 


Mil No.15 

($mmi& 


S TUab C S iaa.7 


700 



[ 0 2 3 4 ] 3!&tf)IK$;h.T^£ U f"7A4 :*^m?ft?> 
ftffiW^TMiS<oaf&§a*>'3 7 2mA h/ggJK-CS) 
0^'p>^-l)Sli«ietJloa4^ Oc0§»i3 0 0m 
Ah/ggjg-e*SOT\ *^<7)±1B^1 OcDNo. 
7 £ BjK W^*^Mfc«v ^Sil£ir LT v ^ 
S. 

[0 2 3 5] ##i:Lt. 03 7, 03 8, 03 9KU 
StlOONo. l.HlOONo. 2, H*S#J2c9»ft 

[0236] 04 0£, ##fl|6 i: tT^H±(c 

[0237] ^^comas-m, w^it* ■•/ **xn 

[0 2 3 8] («»^-y=Sf^J»XXmfii:04O(7)«?i!l 

^-KfcU XrV-Ffc ry-HH* 6 cmfc U TI2 

EUiDLT. #V-K*88**£. lOmA/cra'!: 
U 2 0C/cm ! ItU, &«XX#^fltj£;Six.& 
Srfc, £«0Bfcoa V-K£7V- 



[0 2 3 9] (WKKIUft) 

entail x>c 40g/i 
«m 60g/i 

•fe'7f->- 2 g/ 1 

[0240] *ifcL£&{=, 60g/l, Na 3 P0 4 • 
1 2H 2 0£}§j£L*:*^*BW>t\ 6 0'C<Oi®aT, 6 

om «iaLfc«fc:, *ifcu 1 5 o-c-catEsatiL 
[0241] nt>tifzi&mxxfre>ffij8,ztLZ>vmtm 

m<r>MM$\i40 $?v>-&b'>tz. %kixtzX>y*M 

[0242] ( U A t nWMlt^mKWXMMlzJ; 

/k/U F^) vflSh^R'Jf^L i BF,<0 

xf l/y>!?-#^- b t y7f h» 1 : 1 

•fc-smmz m^x. * v- f«mhk 2 m a/c m *-c 

1. 5B$raa«LT. ^V-h'^'Jf-^A^JRWai 
AW6> fcJ:MHMS*t?V\ lmA/cn»tl. 2 
V (v. s. Li/Li*) £Ti§aj (flBHRJE) Srff 



(S0))00-311681 (P2000-3158 



i$fflt/i«^?SlMcr)Li BF 4 /EC-DMC5rffiffl 
W y 7 4 t 7 0 5 ^ o yo^ U 7°o vu >^ 

mtfizmiK *)uzb&l. muMi^K nmnmx- 



Ofc LTMffltLX. ±b#>tzi><r>X'fo&. 
[0244] #»E^HHt^ttSfo&»4>***ffittft 

[0245] 
[^13] 



S 13 







S10 No.l <^fefl|16) 


0.30 




0.41 


3*10 No.2 6 


0.64 


^10 No.4 /&%m 6 


0.32 i 


^11 No.19 (^MW16) 
6 


0.23 


mo No.5 e 


0.25 


3 e 


0.68 


is / 6 


0.35 



[0246] 

[ai ] *mi<onmiL&&<Dffim<r)-Mzm£mz7F 
-tmmmx'$>&. 

[02 ] 3|s?6Hjco-<Jc«^«i7)-ffiJ$:^-r«lBSIIfBti 
JS0T&.&. 

[03 ] #ffl^«TM«^^lfjtS:*-rBi®0-C'*>^. 

[04 ] x»t-f y^i&pimwmm^ffiikZTF-tffiwmx' 

£>•£>. 

[05 ] ^HJcDHSfi«?lj3<?5ffi«)5;PJa!a^X^IlI!ff 
f"V-h£7jrt0T'£>&. 

[06 ] *&*mmm4&m$)\s%mk<r>ximvii- 

-v-h£7jrf0TS>&. 

[07 ] *^BJ<iollit0iJ4^Tiii?L^^«S n - C 
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